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It is certified that error appears in the above-identified patent and that said Letters Patent is hereby 
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—The invention described herein was made in the course of work 
under a grant or award from The Department of Health and Human Services.— 
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The Commissioner of Patents 
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Has received an application for a patent 
for a new and useful invention. The title 
and description of the invention are en- 
closed. The requirements of law have 
been complied with, and it has been de- 
termined that a patent on the invention 
shall be granted under the law. 

Therefore , this 

United States Patent 

Grants to the person or persons having 
title to this patent the right to exclude 
others from making, using or selling the 
invention throughout the United States 
of America for the term of seventeen 
years from the date of this patent, sub- 
ject to the payment of maintenance fees 
as provided by law. 
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human stem cells 
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A farther object of the present invention is 10 provide 
a Mined for preparing a cell population awful for stem 
cdl traaspiantaaoo that it en ri c h ed m tmmimre msr- 
The mv eupon dmeribed hems was made with Gov- row ceils aad rebmnn sl l y free of mature myeloid and 
rmaau support under a tract of award from the De- l lympdotd cells. 

of Health and Human Services. The Govern. Ye another object of the proem avenneo * to pro- 

am has certain ngno a tins tnvenncc. vide a method of coflectmg doaanooa caeftsl for stem 

w/u, um, |rMI pi aa tadoo the avoids the disadvantages of 

iiL-1VeD another object of the present mvenoon is to 
well at in. provide a thermpeuae method of transplanting stem 
~iw the can extend the use of stem ceil transpla n ta tion 
of the treatment of noo>£aial ttiirain 

Thmc *° a other ob j ect s of the pres e n t mvenoon are 
BACKGROUND OF THE INVENTION u Khaevedby ooeormoreof the following « 

1st 



United States. Many other 
might be treated by marrow cefl 
as sickle cell anemia) if GVHD w 


s and prevention of GVHD. It 1 


body (a) recognmng an anngen on normal, human 
‘ 23 blood or bone marrow (i) colony-forming cells for 

(reauiocytes/moaccytes (CFC-GM), (is) colony-form- 
mg ceils for erythrocytes (BFU-E). Oh) colony-forming 
cells for eoatnophila fCFC-Eo). (iv) muiapotent colony- 
forming ceils (CFC-GEMM). and (v) immature lym- 


t of about i% normal, human pe n p h erei 
1(c) i 


L 1 J 1 ? pBocyTq CM ! 1C GVHD “ " ob m *. Re - antibody produced by the hybridoma deponted 

moval of T lymphocytes from donor marrow mocuii a.ttc ■ Na. HU Mill 

(“graft*") prevented the tnbaeqoatt development of ' 

GVHD m men. dogs ami monacys. Similar trials in « ^ ^ produce the shove .nnhrviim 
’ *■ “ ' 1 T la still another embodiment, the pit 


8 o»*y srtennanon of OVHD. not a cells containing plurtpotent iytnpho-hematopotenc stem 
Si m ila r malts have been achieved with E- rosette cxaapnsing; (a) providing a cell suspension from 

oybem lecta depletion of T lymphocyte*. An- 43 human nmu said "«"■» selected from the group con* 
approach under tnvesngaoon is the use of anti-T strong of marrow and bloods (b) contacting said ceil 
melons! annbodies conjugated to lot- suspension with s monoclonal antibody to immature 
ma. sues as ncm. human marrow cells that is stage-specific and not lin- 

As of yet, however. GVHD has not been prevented dependent, said antibody recognizes an anugen on 

on-u isJ in bone marrow recipients. A connnumg need « human plurtpotent lynrpho- hematopoietic stem ceils, 
on. thoefrne.fer new methods of comhmtmg Graft but does not recognize an antigen on mature, human 
Verrai Hoc D**, myeloid and lymphoid ceils: and (c) 

" ^ ^ ti *° £>eed with utvWt - recovering from said cell ..wyw™™ the cells I 

Mrvanng bone marrow are ezpensve and painful, jj In a further embodiment, the promt invention pro- 
h nrthermore. the cureem donation procedure n accom- vidns a method of providing a population of human ceils 

pinifn by toe nut — — — 


l by 



e marrow trana- on human plurtpotent iympho- hematopoietic stem cells, 
piamanon. 45 but does not recognize an antigen on mature human 

■Another object of the present invention is to provide myeloid and lymphoid <*eit«. cad (c) separating unbound 

monocioaal annbodies that leleenvely bind immature .-*<>« from solid.phaae monoclonal antibody after 




(“pcnnm*”) tech- 
therire My-10- 



My-10-oeganve marrow crib. Over 30% 
at the My 10-pobnve narrow crib found by (tail tech- 
m qe e an blast crib of 
Only rarely are prognnuiocyies. 
more mature granulocytic 
the My-10-poareve ceil 
with even lusher pumy of bouued My-10-posmve crib 


and lymphoid crib to a pe- 
t who ha* los inch production due to. for 
y. Unlike other antigens t 

have been dev el oped, the and* 

or lymphoid crib, yet appear* on all cokmy-fonmns 
myeloid proge ni t o r* amayad to date. The newly dbcov- 



(FACS). 

My 10 aaasc 

crib of all marrow or blood crib Uncage* tested to date! 

over 90% of the colony-forming crib - 
(CFC-GM) ate < in the 
MylO-paaitive fraction obtained by paanmg marrow 
20 crib. Like CFC-GM. the coiony-formmg crib for pure 
of eoamophib (CFC-Eo) ate My- lCVpoonve. 
Large cryt h roid coiony-formmg progenitor crib 
(BFU-E) are abo ahnom uniformly My-lO-pobove. 

calany-farmmg crib (CFC- 
23 GEMM) abo express the crii surface antigen. My- 10. 
Only about half of the presumably more differentiated 
progenitor* of mailer erythroid colonics (“CFU-E- 
Hke”) were m the My-lO-ponnve population < 


prosed on the peripheral blood crib that would be 
rtu 
i of 
tab 

the bobrion of the 


and proven non of Graft Verna Horn Disease. The no 
lated stem crib can abo be employed to produce panda 
of monoclonal antibodir* to item crib. 

The newly discovered antigen has beet 
My-10. Thu antigen was identified by a 
antibody raised a gam e the KG- la human leukemic cell 
line. The KG-1A cell line arose as a spontaneous tissue 
cu l tu re variant from the KG-1 my cio b i a aac leukemic 
. cell line derived bom a pattern with non-lymphocync 
leukemia. See Koeffler « aL. (1971) Soma 200: 1123; 
Koeffler et aL. (19*01 Blood 361 263. Both the KG- la 
and KG-1 leukenuc cell lines are available from Dr. 
David Goide. at the University of California. Los An- 

TheMylO 

gen on the KG- la ami KG-1 cell 

p t otriu of eppraxaneiriy 1 13 kD Odlodalton) apparent 
The My 10 


MylOb 

ripheni blood cdb or marrow crib. Aasays detect 
My 10 anttgeB on ■ maximum of about 3% of the aor- 
i of about 1% 



by Bollum. (1979) Blood 34: 1203. Approxi- 
mately 3-30% of My-lO^osmve marrow crib have 
. found to be TdT-poemve in several i 
i 1% of the My-10-negaove i 
trve. 

Thus. My-10 b a stage-spa 
able on normaL human marrow or i 
as mg crib and immature lymphoid precusor cells, but not 


use ann-M y-10 I 
the lympho-hematopoetic progenitor ceil sublet more 
specifi cally that aay prrvioauy described antibody. An 


33 snd allows the aoianon of relatively pure populations of 
lymphs 

My- 10- poem ve marrow crib recovered with ann-My- 
10 antibody can be an appropriate control i 




for the pi 

(i-e^ not lignificaatly 
above background) of normaL mature human myeloid 
and lymphoid crib in My- 10- positive populations. In- 
deed. the ability to detect My-10 


M M o 


The near 100% recov- 
ery of moat m vitro colony-forming crib in the My-10- 
poamve marrow ceil subpopulation indicates that My- 
63 10-negauve accessory crib are not necessary for the 
growth and differentiation of th 
And-My-10 antibodies aba have i 
application because they allow the recovery of besaato- 
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For rumple. My-10 snogea can be irnm i mo - 
sm ceil tanca of tbe KG-1* or KG-1 

oce My-10 it ez praaed by many other 

Ana*My-lO«dbodyiSBniqbeBth*:itrueognixesan scute leukemic edit, the antigen can be obtaine d from 

sangen on the pronator edit CFC-GM. BFU-E. J edl extract. from these tooroes at well. The preopt- 
CFC-Eo. sad GFC-GEMM. bm does not mxign ix s an taxed antigen can be uted as an immunogen m place of 

-m ge t. myeloid or lywpood edit the KG- la or KG-1 cefl line m the above method. By 

Ano^ly- 10 antibody too precantaies a protest form an application of any of the above methods, one tkilled in 

, rlT1l l , gf _.. r ieuxBax: edit (e.g, KG-1 or the an can readily produce a pend of monoclonal ana- 

KG- la edit), and it generally focal to adecavdy bind 10 stem cell and and-My-10 a ndhndt ea 

• me an ann-My-10 antibody 


can be pro- marrow cella. The edit no laird from blood and mar- 
by ana m the art. The general 13 row with ann-My-10 annbody can be uted at an Immu- 

methodo logy for ■ by nogen, as dre rrih ed above, to produce a pend of mono- 

hybndomat a now wdl known m the art. See. e.g- M. clonal i nnbod iea against mm ceils and imm at u re mar- 

tc-k— R ^ Bybnooma Ttduuqua (Cold Spring row cella. The pioducaoa of such ano-ttem cell and- 

Harbor Laboratory 19*0); Hammeximg et aL. Mono- bodies ts greatly f ac i l i tated by the use of subnanoelly 

deed Andbedits and T-CtU Bybridoma (Esevier Bio- ZD pure populations of lympho-hemaiopotenc precursor 
medical Pres 1981>, Kennett « aL. Monoclonal Anabod- ceils provided by the ann-My-10 annbody as an tmmu- 

m (Plenum Press 19*0). ImmortaL anxibody-secretmg nogen. The rpemiicmes of such antibodies can be deter- 


fuson. as direct treuformanco of B-lymphocytes m the an. Thus, addirn 
with oncogenic DNA or EBV. Several antigen sources 23 pendent anngens (and antibodies to these antigens) can 
normal B-lym- be identified by those of skill in the art. 
i to in manor- As mriirairrl shove. 


id cell 

For example the KG-la or KG-1 edl 1 
bly the KG- la cell line) can be used as i 


i of a highly 


i cells is the i 
i cells for bt 

■ of stem ceils can prevent or attenu- 
ate Graft Versus Host Disease. Ann-stern edl mono- 
clonal ■nnhprii.i (e.g- ann-My-10 annbody) can also be 
OMd to isolate stem ceils for autologous mn fusion, for 
immortal edl line by any appropriate technique. A 33 example, m the treatmat of andgen-neganvc (e-g.. My- 


by challenging s mouse with The | 
the KG-la ceil line and foxing the : 
pbocytes with an immo rt a l mouse plasmacytoma mi from mature lymphocytes In the marrow or blood. 
And body-prod ucmg unmoral cells can be screened for 40 Generally, a ceil suspension prepared from human ns- 
> cell annbody production by srkrrmg clones sue containing cells (Le- marrow or blood ceils) is 

with the KG-la or KG-1 brought mto contact with monoclonal annbody (e.g., 

granulocytes from a pend of ann-My-10 annbody) (i) to immature marrow cells that 

produced by clones which is stage-specific, and not image-dependent fii) that 

show those pr op er nes can then be s c reen e d for the 43 recognizes an antigen or normal, human stem ceils; and 
addinond propernes of inn-stem cell antibodies. (iii) that does not recognize an antigen on normal, ms- 

A mouse hybridoma producing mrmnr l rmsl ann-My- mre human myeloid and lymphoid cells. Cells which 

10 annbody was deponed with tbe American Type have been bound by the monoclonal annbody are then 

Culture Collection (ATCC). 12301 Parklawn Drive. separated from unbound cells by any means known to 
Rockville. Md. 20*32. on Jan. 23. 19*4. tnd assigned 30 Shore skilled in the art. 

ATCC Accession No. HB44I3. The present invention Various me thods of separating antibody-bound cells 
encompasses m a preferred rmhortimrn t any mono- from unbound cells are known. For example, the anti- 
eland annbody that recognizes the My-10 antigen. Le- body bound to the ceil (or in ano-uorype antibody) can 
the antigen recogmxad by antibody from the hybndoma be labeled and then the edit separated by a mechanical 
ATCC HB-t4*3. In a n o th e r preferred embodiment, the 33 cell sorter that detects tbe pr » of the i«k»i 


by ATCC HB-M3 and. in a perncuiarly pre f erred annbody is attached to a solid support. Va 

embodiment, the ATCC HB-M I 3 antibody. One inn- tup p oru are known to those of skill in the an. iaeindiag 

body corresponds to another annbody if they both rec- <0 but not limited to agaroc beads, polystyrene beads, 
ogaixe the same or overlapping inngsn binding dies ts hollow fiber membranes and plastic petit d-k»« Cells 

danonsmied by, for example, a binding inhibition as- that are bound by the antibody can be removed from 

■ay. the cell suspension by simply physically separating the 

An alternative to the above method of producing solid s up po rt from the eell suspension. P r efer red proto- 

monocional anti-stem cell antibodies employs the 43 cols, however, will be described. 

My-10 annges directly as an Imm u no gen. The mono- Selective cytapheresis can be nw) to produce a cell 
clonal annbody produced by hybridoma ATCC HB- suspension from human bone marrow or blood «■«■«• 

(4*3 can be readily employed to precipitate the My-10 mg plunpotent lymphohematopoemc stem cells. For 
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i be harvested from * d o no r (the ~iu n* ,—n 

b the cm« o f »n autologous transplant a doccr only edit that express the My- 10 i_ 

in the case of an allogenic trasspiant) by any apprapn* (tore the production of lymphod 

The manow can be procresed as denred. ceils to a human patient that has iost the ability to pro- 



1 r^ia The solid phase- tin king can 

_ t to a 

Ynirm. Of other surface. The antibodies can aiso be ad- 
sorbed on to the walls of the large pores (sufficiently 
large to pens flow-through of cells) of a hollow fiber 



naaed by thoae shilled in the art and 

The selection of appropriate conditions, however, a 20 mm y gppiieanons. however, an 

well within the skill of the art containing approximately the same number of stem cells 

The unbound cells are then doted or wmhed awjty to one liter of asptreted manow 

with physiologic buffer dter alto^g suffioent nme 

eeUs to be bound. The unbound marrow ^ owm( examples are provided to illustrate 

specific embodimen ts of the present invention- The 
examples are jsyfnd»d for illustrative purposes only and 
The bound cells are then separated from the solid phase are not mtended to to the scope of the prerent tnven- 


i can be recovered and used for other ] 


nam e of the solid phase and the antibody. For example. 30 
bound cells can be eluted from a p issue petri dish by 


EXAMPLE I 

development of AN ANTI-MY-10 
MONOCLONAL ANTIBODY 
The monoclonal antibody. and-My-10. was produced 
phase and the antibody. Spacers bound to agarose beads 33 b y bybndmn* SP-2 plasmacytoma cells with tpieno- 
are commerci al l y available from, for example, Phar- efm ^ » baLB/cJ mouse which bad bees repeat- 
mam a gdl y 4 with viable KG-la cells. Four to 

The eluted, enriched fraction of cells may then be t^ye week old BALB/cJ female were obtained 
washed wtth a buffer by centrifugation and erthereryo- trots the Jiexson Laboratories ("Bar Harbor. Me_X and 

preserved is a viable state for later use according to 40 ,^i, — , {gT development and produenon of monoclonal 
conventional technology or immediately mfuaed inoa- 11Tn l ^ iM KG-la cells were obtained from Dr. D. 
venoosly into the transplant recipient. (UCLA) 

p * nicaUr <y .. prcfet ? d <™oodin>ent. stem ed it a„bhod y ^ 0 ^, hybhdomas were produced by 
fusion of i 


the above methodology For exmnplc. blood can be 43 ^ ^ q{ KohJcr ^ Milstem. (1975) 

withdrawn daoedy from the ctroulatory system of a ^ 25fc49sTas modified by Fazekas de St Groth 

BALB/cJ female mouse was hypenmmuaixed by mtre- 
» P« n ®“* 1 injections (four injections over a four month 
blood can be remrned mnnedmtely cucu- 30 g{ vpnxnBtuiy 10 wmoL washed, vmble 

latory lyoem KG-la cells m saline; the fourth of these injections was 

When, sufficient volume of blood ^ d.^ pnor m fumon. Three «nl four days prwr to 



■ it allows 33 KG-la c e l l s, ' 

“frwH «*»< noo-immunc globulin-producing SP-2/0-AGU 
t of blood, sparing the donor the ex- (SP-2) mouse plasmacytoma oils ami cultured m HAT 
medium. Fazekas de St Groth and Scheadegger. (1980) 
J. Immunol Mtthedi 35:1. Hybridomas were assayed, 
and the and-My-lO-produemg clone was selected for 
plant recipient following the manow transplant can binding to KG-la cells, but sot to human peripheral 
also be shortened theoretically, num- blood granulocytes. The hybridama cells were sub- 

bets of blood stem cells could be collected without cloned at least twice. Neat spent hybridoma culture 
significant risk to the donor. mperoate was used as the source of a n ti b ody, u nder 

The above me thods of treating manow or blood cell *3 conditions (determined m preliminary experiments) 
suspensions produce a suspension of human cells that sufficient to saturate binding sties on KG-la cells. The 
contains plun potent iympho-hemaiopoienc stem cells. mao types of all hybndoma- and plasmacytoma-derived 

but substantially free of marine lymphoid and myeloid antibodies 
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from red edit by desraa sedimeataiion. Saudi numben 
of rendual red edit did aot mteriare with later analyst 

! wtyi on KG-li edit, a i of taabody binding to leukocyte* if Urge aumben 

wdl m ob granulocytes tea teveni aonad donors. (ynigtda 23%) of rad edit were pram , they were 

Foot of tbme bus®) caitare wperaaia were ttrongiy tyaed oemoocaily. Crowley et sL (1910) New Eng J. 

weave (at law five nmm back g round) with KG-lt Med. 302: 1163. 


(MA, Bioprodoea. Walkereville. Md.) 

>(1001 — 

, IL). Excess cells i 
for i 



Ovia et tL (1981) Blood 57: 


The .„rilreli« 12 (Nadler et mL (1981) Prog. Hrma- 
toL XII: 187-223. anb-HLA-DR), cALLa (Ritz et aL 
(1980) Worer. 283: 383, ann-ccmmon scute lympboblas- 
be i-«*~*i* antigen >. Mo2 (Todd et aL (1981) J. 
Immunol 126: 1433. monocyte-tpeofic), Til I 


er sated. Tbe bybridetaa caitare producing the 
i.Myl0 aiooodond aadbody wet cl on ed m toft 
nee. Ovia aad Baaouengo, (1983) J. Immunol 
r 61:1. Aad-My-10 nt tbowa to be m 1|G 1 
(Rsppt) taabody. by 

mtty. Civia end Bangengo. (1983)/. Immunol Methods 13 

61:1. aamg aocype *p«-ifir anribodkn (Zyaaeri Lahore- ntfoged over H*opeque-1077 ®. The interface ceils 
i-My-10 antibody it w “ hei 

ander ATCC Accretion No.‘ KbSo? 1 ™™ 

EXAMPLE H 

EXPRESSION OF MY-10 ANTIGEN ON 
MYELOID CELL LINES AND NORMAL 
HUMAN BLOOD AND MARROW CELLS 
Cell linet were obtamed aad caitared at previously 
described. Straus. et sL (1983) Blood 61:1222. la addi- 
tion. the recently described HEL hnmaa erythroleake- 

aha cell line (Mama aad Papayianopouiou. (1982) So- _ 

” W «"^.(198l‘ui^Med 133: 207;'How*rdetaL (1981) 

Papayumopouioa (Seattle. Wash.), aad wat calovated j, 126: 2117, san-sheep red blood cell recep- 

“ a,Urty - tor ofT-cdis). and B 1 (Nadler et aL (1981) Prop Hem* ■ 

toi XU 182-223. aab-paa B-cell) were feaeroutly pro- 
vided by Dr. I- Nadler (Sidney Farber C anc er Center. 
Boston. Matt.) aad Dr. K. Kortwnght (Coulter Diag* 
(PBMQ were t ep a r ate d at describe d previously (Ovia nnwaa k. Hialeah. Fla.). Tie an then- 1 monocioaal aan- 

ct aL (1981) Blood J7: 842; Straus et aL (1983) Blood *** (Eagleman et aL (1981) Prop Natl Acad.Ja. USA 

61: 1222) over Hnsopaque-1077® (Siesta. St. I rum . 7 * : l»*> ** 8««ady provided by Dr. R. Levy 
Mo.). Since TodHTEuMl) JL fmmiwl ^ « (Sunford. Palo Alto. Cdif.). The MOPC 21 I«G 1 
platelet (Kappa) tnom e myelom* produced by 


PBMC preparation at P3X63.AG8 ceU line (American Type Tissue Collac- 

uxed) blood ^ Rockville. Md.) and havini no known specificity. 

> to be evaia- was oniixed si a negative control aadbody (culture 

i in a population 43 tupcrn aic). The 28/43/6 mon oclonal aadbody, which 
of PBMC rv» u i d be separately analyzed for flouresceace bunds to lymphocytes from sil donors tested (Strauss et 

by first selecting a “lymphocyte region" or “monocyte d- (1983) Blood 61: 1222), wat used u a ponave con- 

region." on the bans of forward and right angle light troL 

leaner (Hoflhnaa aad Hansen. (1981) Int J. Immune- Indirect immunofluorescence sstsyt to measure bind- 
pdarmoc 3: 249) usag flow c yt o me tr y (S p e ctrum m 50 mg of mon o cl on al aadbodics to cells were performed as 
cyioflnorogreph; Ortho Diagnostics. Raman. NJ.). In previously described. Civin et sL (1981) Blood 57: 842; 

other studies, the moaocytca/macrophagca in PBMC Strauss et aL (1983) Blood 61: 1222. Binding was ana- 

dhnn) were lahrlhv) by mm ha non (37* CL 3% CO 2. 43 copy and/or by flow microfluorometry, 

min.) with 100 million/ml latex nucroapherrs (Dow 35 Large quantities of cell surface My- 10 aattgea (tndi- 
Diagnossua. Indi a n a po lis. Id.). After washing. pbago> rect mmuno fluo resLeuce assay) were detected by flow 
cybe mononaciear cells were identified microscopically msexofluorometry and other method! oa RG-la cells, 
(at learn 3 bcada/cdl). The and-MylO-Ubeiled KG- la ceU popuiaooa was 

T- aad B-lymp Oocyte popula- even (slightly) more intemely fluorescent than the (poa- 
a) 60 itive control) 2S/43/6-labelled sample (Table 1). la 
ly contrast, whs the other cell linet were labelled with 
i n cufa e non (37* CL 3% CO 2. 90 min.) m plastic pern anb-My-10, neither the fluorescence histograms nor the 

dirfiea (Falcon. Oxnard. Calif). The non a dher ent derived values were greatly different from the negative 

PBMC were then warned aad fracaooed using theep control (MOPC 21) profile. (Daudi and JC-562 cells 

oythrocyte (EVrotette formation. Joadal et aL (1972) 65 were not detectably labelled with the positive control 
/ Exp. Med. 136; 207. To uoIau penpherml blood 28/43/6 tanoody. This is comment with the than 

f cells were first removed by this tedbody detecs t framework epitope of (be HLA- 

A3 molecule, smee HLA-A.B it aot expressed on 


Histopaque-1077 ® denary gradient centrifugation. 
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Daadl or K0562 ceils. Straw ct aL (1983) Bleed 61: 
U32V la tha ex p cnm eat. Dtadi cells a p pe a red tlightly 
poscve far MY-1Q. However, m mb er ei pe nm eca. all 
of tee cell lines (except KG-la) were dearly negsave 
for sna-My-lO-hmdiag. The Mae c onci ua rm were 5 


by ca. 


■C 21 and 13.6 with 28/43/6. 2.1% of ann-My-10- 
d marrow ceils were more: flucnccnt than the 99.9 
stile ceil treated with MOPC 21. FACS □ 

: flc oresceace vs. light scatter “dot plats” of these 
yw mis at two FACS II laser voltage aramp 



TABLE 2 



More II SJO-MT-10 IS/.l/S 



to-i as ftoj xo is i« n 


iy* (EUX and when purified 



by Whght-Giemsa stsmk. and 
“lymphocytes" (6696 lymphocytes by «J 
WnphtOiemsa sola) after reaction with ann-My-IO. 

. Ia several addi- 
eays, ann-My-IO 



EXAMPLE III 

MORPHOLOGIC AND CYTOCHEMICAL 
PHENOTYPE OF MY- 10- PANNED MAJUtOW 
ret r s 

Die technique of Fugleman ct aL Free. NatL Acad. 
Sd USA 78: 1981, wts utilized as previously described. 
Strauss et aL (1983) Bleed 61: 1222. Briefly, to aon-os- 
: culture-treated plastic pern dishes (Lab-Tek. Naper- 


vtBe. D; 60 mm) was added 3 ml of sterile Trts buffer 
JO (0.1M. pH 9.2) containing 20 ug/mJ affmhy-purfied 
(oat ana-mouse IgG antibody (Kirfcegaard ft Perry). 
After 43 mmates (22’ C.), the dishes were rinsed three 
taace with Hank’s h s l a ncrd salt solution (HBSS), then 
once with HBSS eeraaai 0296 Bovine serum aibu- 
33 sum (BSA), and stored (4* C) in the latter 
Immediaiciy prior to use. dishea 
0296 BSA. 

low density marrow leukocytes 
: adjusted to 3 million/ml in HBSS containing 0296 
' (30 mau 22* C) with an equal 


with regard to My-10 antigen cell surface density, from 43 
near background to off-scale at them instr umen t set- 
tmgs. Mean fluorescence intensity of the ann-My-10- 
tteexed marrow ceils wms 1.2, compared to 0.8 with 


■ washed twice m cold HBSS 
ront ei ntn g 02% BSA. Tea million cclli in 2 ml of the 
same cold medium were placed in a goai-aan-aouae 
Ig-coeted pern dish at 4* C The dish was rocked gently 
after one hour, sad after two hours, the rj.ii. 

were harvested by rocking and gentle pipetting with 
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TABLE 4-con tmueri 


Only 1.7-1 2% of the norm*! hasten low denary, 
bone nunw cell* bound to the 

Ceil 5 
i for 

nerpbelofy (Table 3). The Knell My-lO^emnye mar- 


Mv-IO-Aae— P a w™ -»■ Strum Mg g Cam* 
Mawyw Crib 


firmed by taeiyn of doable a 
seme of the odl {mesons (Table 4) 

Bve) end mydobiaso (NASI 



1 ceils or 

or with e 

(alpha-naphthyl) 

tale external cytochemcai stem and Mayer"* 
torylin countcmam for differmnai counting. or with 
other cytochemicai stum (Yam et *L (1971) Am J. 
Clin. Mt 55: 283). 

TABLE 3 




30 EXAMPLE IV 

ANTI -MY- 10- IMMUNE ROSETTTNG HUMAN 
MARROW CELLS 

Previoualy described procedures (Godmg. (1976) J. 
23 Immunol Methods 10: 61; Parish and McKenzie. (1978) 
J. Immunol Methods 20: 173) were modified as de- 
scribed below. Homan O-neganve red e*-iu were puri- 
c * u * Bed from heparinized fresh whole blood by centrifuga- 

don (300 X* 30 mne, 22* C) over Mono-Poly-Rcaoiv- 

M-.io.rm. 30 mg Medium (Plow Laboratories. McLean. Vs.). The 
Ea la la C* ieakocyte-firee. erythroid cell pellet was washed five 

11111 times in sterile 0.9% Nad (4* C. 300 xg. 10 mm.) and 
stored 16 boon as a 10% suspension m isotonic saline 
(4* C). Affinity-purified goat ano-mouse IgG (Kirkeg- 
I I i ] M said and Perry), and protein A-tepharoac column 
(Pharmacia. Piscataway, NJ.) -purified (Ey « aL. 
(1978) Immunoehem 13: 429) monoclonal antibody (an- 
d-My-ia MOPC 21. or 28/43/6) m t 
centrifuged (13.600 xg. 30mm„ 4* C) l 
ro-aggregstes immediately prior to i» 
cells were prepared by the drop wise addition of 0.3 ml 
0.01 % chromic chloride to a (4* C) suspension concau- 
~ ing 330 ul oo tonic saline. 30 ul freshly washed packed 

is red cells, and 30 ul an n body (J mg/ml). After five mm. 

s 45 (22‘ C), an equal volume of phosphate-buffered saline 
J (PBS) containing 0.1% sodium azide was added to stop 
o the reaction. The immune red cells were washed by 


PBS containing 0.1% I 
until use later that day. 



low denary, pi tsne-nonadherent marrow cells in 100 ul 
PBS contamuq; 0.1% sodium aade and 10% FBS were 
mir e d with 30 ul immune red ceil suspension. After 
Static centrifugation (200 Xg, 3 min- 4* C.% ceils were 
SO mixed gently, then kept at 4* C for one hour. Next. 3 ml 
of HBSS containing 02% bovine serum albumin was 
added Aliquots were cytocentrifuged and warned for 
morphological analysis. To the residual volume, one 
drop of 1% | 


were first incubated with centrifuged McAb (60 mm , 4* 
G), washed twice, then rosetted with goat-and-mouae 



IgG-coeicd red cells as m the procedure i 
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direct ro- woe analysed for cocfinnenon of ceil type(f) within 


l.S-356 of nucleated narrow ceils were My-10-poei- 
• by these uayt Morpbokjgm analysis of cytocen- 


; My-10- 

! blast ceils (Table 5X although act eU 
My-10-paamve (by edher pennon or 


Lees then 1046 of the CFC-GM were detected in the 
My-10-oeganve ceil fraction. end the MylO-pontive 
»»ii friction wee several-fold en nehed for CFC-GM, 
co mp ered to msrrow or control IgGl 

(MOPC 21>bound narrow cells (Table 6). However, 
oedy approxnnaieiy 4046 of the CFC-GM of the initial 
marTOW ample were recovered m the My- 10- positive 

10 oeii population. This might be rrpiamnrl by mrrhamcal 
injury to the My-10-poamve cells or by partition of an 
accessory cell type Sharia et aL (1911) la Gershwin 
and Merchant (edsX Jmmuitoiofic Dtftca in Laboratory 
Animals (Plenum. N.Y.) 1: 79; Stans et aL. (1913) 

19 Bleed, in pres). 

Marrow ceil fractions obtained by My-10-panmng 
were also cultured in medium containing methyiccUu- 
loee. As m ifer cultures. CFC-GM were almost totally 
depicted from the My-10-oegmnve fraction (Tablet 7.1). 

20 In the expenmeni shown in Table 7. the My- 10- positive 
fraction was appro xi mately 30-fold enriched in CFC- 
GM in this 9046 of the mmal CFC-GM (the lull recov- 
ery of CFC-GM m this ex per im ent contrasted with 
yields of CFC-GM in near cultures described above). 

23 CFC-GM colony subtypes (granulocyte, monocyte vs. 
jranulocyte/monocyies (data not shown); small vs. 
laxic colonies) were found in similar proportions in the 
My- 10- positive snd control cell populations. 

Pure erythroid colonies were enumerated at Day 14 
in the same psitnati marrow cell fractions (methylcel- 
luloae-cantammg cultures. Table 7. I). Pure erythroid 
colonies were several-fold mnrhrri in the My-10-posi- 
dve fraction, but some erythroid colonies were also 
present m the My-10-necsnve ceil populations. It was 
noted that all of the large (more than 200 cells) ery- 


BFU-E (multiple hemo globalized clusters of cells form- 
mg aalarge colony) were My-10-poenive. Though small 
(less than 200 cell) erythroid colonies t enumerated on 
day 14, but with the morphology of CFU-E in that they 
were composed of only a single cluster of hemoglobi- 
nixed cells) were en r ich ed in the My- 10-bound friction. 


EXAMPLE V 

EXPRESSION OF MY-10 BY HUMAN MYELOID 
COLONY-FORMING CELLS FOR 
GRANULOCYTES AND MONOCYTES 
(CFC-GM) 

Normal marrow cell fractions obtained as above were 
aaeeyed for CFC-GM is smusniid agar cultures. 

Day 12-14 CFC-GM were assayed 
•emuoiid agar with 346 

(Pike and Robinson. (1970) J. Call PhntoL 76: 77; Bur- 
gess et aL (1977) Blood 49: 573) exactly as described 
previously (Strauss etaL (1983) Blood 61: 1222). Day 14 cultures. The pure eosinophilic colonies (CFC-Eo) 

mniolineage c olonies (Falser and Meaner. (1979) Blood were depleted in the My-10- negative fraction and en- 

53: 1023; Nakafaata et iL (1982) Blood 59: 837; Iscovc. et x itched in the My- 10-poainve fraction (Table 7, 8X Over 
aL (1974) J. CtU. PttydoL 83: 309) were assayed m qua- 8046 of CFC-Eo were My-10-posmvc by this methodoi- 

0.96% methyiceilu- ogy. Even smaller numbers of mixed eomnophilic-ery- 
1 umt/mi throid colonics (CFC-EEo) were observed, all in the 
erythropoietin (Connaught. T om ato. ONT). Colony My-lOposmve ceil population (Table 7, 8). 

Bomber was a linear function of total ceils plated. It <« TABLE 6 

should be noted that, in 

plated at several 
(20-200 coto m aaX 



eroecope (50-10 x) or inverted phase 
(200X) and gross colony and cellular morphology was 
recorded. Representative colonies were plucked using s 
Pasteur pipette. Stai n e d eyiocenmfiige preparations VaMaCdk 


IX=2t% Xei» iitel)* Vent* 
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mri-My-tO. washed. then reacted with centrifuged, 
fluorescem-coejugmied. ann-mouse IfO (as shove for 
aaaJyncai indirect immuno fluo resc en ce ). After wash- 
sag, the ceils were analyzed and sorted on the beds of 
fluorescence human y (FACS IT). “My-10-bngiu" ceils 
were defined as more than 50 channeis fluorescence 
mtenzrry (1.93% of total My-10-tirateri cells: in con- 
tract. 0.03% of the MOPC-21 -treated ceils were 
brighter than 50 channel umai. The FACS n was ad- 
rusted to deflect «nn-My-10- treated cells with fluorea- 




EXAMFLE VI 

FACS n SORTING OF MY-10-TREATED 
MARROW CELLS 


<5 


i 30 channeis into the “My- 10- 
dulT fraction (77.14% of total sorted cells). A “win- 
dow” of cells burnsii 30-50 channels fluorescence 
(0.93% of total My-10-treated ceils) was dts- 
! overlap. The My-10-bright fraction 
of 



My-10-podnve ceils). 

The My-10-possove fraction contained essentially all 
of the colony-forming cells, and was more than 50-fold 
enriched for these progenitor cell types (Table 10). 1S% 
of the My-lO-pcwnv* ceils formed colonies detectable 
m tfca culture system. These FACS results are in agree- 


txeept that FACS apparently yielded a population of 
My-10-pcnitive cells that was more ranched in pnmi- 


My-10-Aaai— Sggg CeU»‘ „ 
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EXAMPLE VU 

IMMUNOPREdPITATION OF A 
RADIOLABELLED KG-1A ANTIGEN BY 
ANTI-MY-10 

Vactonal tocfiai t of the plasma membrane of mnet 
eeDt with 125 I-mdide. followed by umnunopteaBW*- 
1 antibody, SDS-PAGE 
of antigen by 
l to identify the KG- la 
[ by ann-My-lOD. Under redoes* at well 
. My- 10 antiga bad an Mr of 
dy 115 kD. indicating t 
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X-ray AX film (Kodak. Rochener. N.Y.) at -70* C 
EXAMPLE Vm 

REACTIVITY OF ANTI-MY-10 WITH 
DIAGNOSTIC SPECIMENS FROM PATIENTS 
WITH ACUTE LEUKEMIA 

i from Johns Hop- 


KG-laeeBa 

Iodide aunt the method of Hnbbard and Cota 
l CsIlMoL 55: 390). Briefly. 20 
Oal growth were warned foor 

a— 0.I5M Nad buffer. pH 7.4 (Buffer A\ The cell 20 

(Calbiochm-Behimg. San Diego. CaBfiX and 2J nl of 
freshly prepared (1 mg/m 1) glucose nnrt aa r (MUSpore 
Carp- Freehold. SJ.% 0J-1 mC-1 of 125 I-iodide 25 
(New Nuclear. Boston. Mam.) was added, and 

the ceU tupenaam was mcshaicd at 22* C. for 20 ma- 
ntas with gentle agitation. Then 10 sil of Buffer A CCD- P "" 

4 mM KI and ai% glucoee was added to nop *— 
the reaction. After foor weshaa with Buffer A, the ceil 30 ^77 L | r 

pellet waa r rmperaie d m 500 ul of d is r u ption buffer (10 

mM EDTA. and 50 ng/mi Leupepdn (Sigma]) for 20 T-wSHwT 

(10 mmmes. 12.600 Xg. 4* C.\ 


don (15.600 xg.5mm_4* 

(WB) (0. 1M phosphate-buffer sahne. pH 1.6. 

0.1% BSA. 0.02% NsN3. 05% NP40. 01% ! 

SA pellet was then r raus j wiaied to the 
I«G 

Md.) audit 
4* C. The SA-IgG romp lex was 

a) to lt> 

(2TCX 

■ in WB and tens. 
! in WB. To this 
*0-120 ul of cell extract was added, followed by meufaa. 
don at 4* C for 12-11 hem. The SA-IgG -monoclonal 
antibody complex was then washed three times m WB 
and resuspended m 50 ul of WB pirn 25 ul of Laemmii 
(1970) Nature 227: 6*0) sample buffer (Q.0625M Tris 
Ha pH 6.1. crmismmg 12J% glycerol. 103% 2-mer- 
cspmetlmnol. 5% SDS end ImM EDTA). boded for 
two nrnimra , centrifuged (IS. 600 xg. J mm.), and the 
anpemate harvested for snaiyxa by SDS-polyacryla- 




lymphoid and myeloid cells. 

2- The ceil anapmairm of claim 1 farther co m pri sin g 
calany-fonnmg cells for granulocyies/maoocytes (CC- 
GM), colony-forming cells for erythrocytes (BFU-E), 
colony-forming cells for eosinophils (CFC-Eo), mul- 
trpotent calony-fornhsg cells (CFC-GEMM). and tm- 

The samples were analyacd on 10% SDS-polyacryla- -‘ulit i r ,>»-..w.ii y free a ( 

‘“ 1 ** 1 ductng conditions according to the cells without a cell-surface antigen recognized by the 

i (1970) Naiurt 227: 610). After elec* monoclonal antibody produced by the hybridoma de> 

sr ATCC Accession No. HB-*4*3. 


trepboress. the gel was stained with ( 
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